Coronary blood flow in rats is dependent on the release of vascular nitric oxide.
The present study evaluated the role of nitric oxide (NO) in determining basal coronary vascular tone and the mechanism by which NO regulates coronary blood flow. Sprague-Dawley rats were anesthetized and instrumented for recording arterial pressure (AP), heart rate (HR) and coronary blood flow (CBF; Doppler). In rats without ventricular pacing, N-nitro-L-arginine methyl ester (LNAME) (10 mumol/kg, i.v.), an inhibitor of NO synthesis, produced an increase in AP and a decrease in HR. The LNAME-induced bradycardia was inhibited by sinoaortic denervation. LNAME also produced a reduction in left anterior descending (LAD) CBF. When the same dose of LNAME was administered to a separate group of rats measuring CBF in the right coronary artery (RCA), the decrease in CBF was found to be more prominent in the LAD compared to the RCA. Removal of the sympathetic innervation to the heart and adrenal demedullation did not alter the decrease in CBF, indicating that the effects of LNAME were not centrally mediated. To determine if the effect of LNAME on CBF was due to a direct action on the coronary vasculature or was secondary to the change in HR, dose-response curves were performed for LNAME (0.3-300 mumol/kg, i.v.) in rats with ventricular pacing. Under these conditions, LNAME still produced an increase in AP and a decrease in CBF, resulting in an increase in coronary vascular resistance. Administration of L-arginine (100-300 mg/kg, i.v.) resulted in a reversal of the cardiovascular effects of LNAME with the reversal being sustained for 1 to 5 min.(ABSTRACT TRUNCATED AT 250 WORDS)